Background: Congenital microcoria (CMC) is due to a maldevelopment of the dilator pupillae muscle of the iris, with a pupil diameter of less than 2 mm. It is associated with juvenile open angle glaucoma and myopia. We report on a three-generation Mexican-Mestizo family with CMC. The eldest member's iris biopsy proved muscle anomalies. Further, we analyzed novel ultrasound biomicroscopy findings in the family members who did not require surgery.
Introduction
Autosomal dominant congenital microcoria (CMC), also called congenital miosis, is a rare disorder due to a maldevelopment of the dilator pupillae muscle of the iris, and it is characterized by a pupil diameter of less than 2 mm, iris hypopigmentation and transillumination defects. Affected individuals have no response to topically administered mydriatic drugs. CMC is associated with juvenile open angle glaucoma and myopia [1] . Linkage analysis in French and Indian pedigrees indicated that the responsible gene is located in the chromosomal locus 13q31-q32 [2] . We report on 3 affected individuals from a non-consanguineous Mexican-Mestizo family with CMC with a similar degree of severity. The eldest family member required cataract surgery; therefore, we observed the histopathology of the iris and excised lens capsule, suggesting that the lens is not affected in this anterior segment anomaly.
Patients and Methods
A 62-year-old woman (patient 1) presented with blurred vision and nyctalopia since childhood, noticing a bilateral, painless, gradual deterioration in her vision over the preceding 5 years. She reported no ophthalmic history and was systemically normal. Her best-corrected visual acuity was 20/200 in both eyes. Bilateral pupillary diameter of less than 2 mm in scotopic illumination, a hyperpigmented peripupillary area and transillumination defects of peripheral iris were identified, with no response to topically administrated mydriatic drugs ( fig. 1a, b) , as well as bilateral dense nuclear cataract. The intraocular pressure was 16 mm Hg in both eyes. The fundus was difficult to evaluate due to the small pupil. Examination of the patient's son and grandson aged 41 years and 9 years, respectively (patients 2 and 3), revealed the same iris configurations without cataracts ( fig. 2a, b) . The best-corrected visual acuity was 20/20 in both patients. In patient 2, the refractive error was -7.00 sph in both eyes; in patient 3, it was plano -0.75 × 175 in the right eye and plano -0.50 × 5 in the left eye. They also had normal intraocular pressures (within a range of 12 to 15 mm Hg). None of the patients had angle abnormalities or glaucomatous changes in the optic nerve. The patient's other 2 daughters and 2 other grandchildren were unaffected.
All the affected family members underwent an ultrabiomicroscopic examination which clearly revealed a pupil diameter of 1.8 mm and an iris thickness of 830 μ, confirming the CMC diagnosis, with no angle findings ( fig. 2c ). A scan of patient 1 showed an axial length of 26 mm and an intraocular lens (IOL) predicted power for emmetropia of +14.00. After retrobulbar block, phacoemulsification with implantation of an acrylic IOL and pupillary margin biopsy and reconstruction were performed in both eyes. Clinically, the lens anterior capsule that was removed during the capsulorhexis appeared to be of normal consistency and thickness.
Results
The postoperative recovery was uneventful; 1 day postoperatively the uncorrected Snellen visual acuity was 20/25 in both eyes. At 1 month, the pupil was 5 mm in size, with still no response to mydriatics ( fig. 1c, d) . The histopathological examination of the removed pupillary margin revealed smooth sphincter muscle fibers, fusiform and dendritic melanocytes and pigmentary epithelium cells, and the iris stroma showed fusiform and dendritic melanocytes, a few blood vessels and no smooth muscle cells ( fig.  3a, b) . Application of Masson's trichrome histochemical stain showed melanocytes in the iris anterior stroma, smooth muscle fibers, connective tissue, and pigmentary epithelium (fig. 3c ).The removed lens capsule was stained with periodic acid-Schiff (PAS) which revealed regular thickness base membrane and cuboidal epithelial cells underneath ( fig.  3d ).
Discussion
Inherited CMC, also called congenital miosis (MCOR; OMIM 156600), is an uncommon anterior segment anomaly caused by a defect of intermediate filaments in the terminal fetal stages of differentiation of the anterior pigmented epithelial cell of the iris. This results in the absence of myofilaments and consequent failure of development of a functional dilator pupil muscle, with the predominance of sphincter muscle function, creating a static pupil diameter of less than 2 mm with the collarette displaced towards the pupil, peripheral iris hypopigmentation and transillumination defects. Affected individuals do not have light or accommodations reflexes and have no response to topically administered mydriatic drugs [1] .
CMC is associated with juvenile open angle glaucoma and myopia due to an increased mean axial length of the eye, with a positive coefficient of correlation between age and axial length of the eye [3] [4] [5] . We found this association in our patients, since the 9-yearold grandson was emmetropic, the 41-year-old son had a -7.00 myopic refractive error, and the eldest affected member had an IOL predicted power of +14.00. However, in our cases, there was no evidence of glaucoma in any of the affected and non-affected individuals. We will follow as closely as possible the young subjects to evaluate whether they will develop late-onset congenital glaucoma [4] . Pinhole pupils cause a decrease in light sensitivity which is approximately proportional to the reduction of the area of the pupillary aperture; therefore, nyctalopia is common in patients with CMC [6] , as we report in our patients. Linkage analysis in French and Indian pedigrees indicated that the responsible gene is located in the chromosomal locus 13q31-q32, but up to date, no responsible gene has been identified; however, the transmission is autosomal dominant [2, 7] . Some ocular, neurological or kidney associations have been reported such as goniodysgenesis [8] , ataxia [9] or nephrosis [10] , respectively, but none of those were present in our patients. They usually require optical correction only, but visual acuity deteriorates with a subtle nuclear sclerosis, and may need surgical treatment, with different approaches described, including cataract surgery and optical iridectomy to improve the symptoms [6] . We preferred to perform a pupilloplasty in order to keep a more natural looking pupil, achieving great results and avoiding iridectomy-related photophobia.
Histopathological examinations of the pupillary border confirmed that the iris is thinner, richer in cells and ground substance and has an incompletely developed dilator muscle. However, apart from the stroma, the innervation, vasculature and cellular relationships are no different from those in a normal iris, as reported previously [11] . The examination of the excised anterior lens capsule showed no base membrane alterations, therefore, the developmental anomaly is present just in the iris. The ultrasound biomicroscopy could be a great option to confirm the disorder when the affected individuals do not need surgery, since iris thickness is a great feature of this anomaly.
To our knowledge, this is the first ultrabiomicroscopic analysis in a family with autosomal dominant CMC in Latin America. Although CMC is uncommon, genetic molecular studies may be appropriate in this familial case to identify a causal gene.
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